Regulation of the enzymatic activity of prostate-specific antigen and its reactions with extracellular protease inhibitors in prostate cancer.
Prostate-specific antigen (PSA) is a tissue-specific serine protease similar in structure to the trypsin-like glandular kallikreins but which is unique inasmuch as the enzyme activity is similar to that of chymotrypsin. The active enzyme is a single chain glycoprotein of 237 amino acids. The major form of PSA in serum is complexed to alpha 1-antichymotrypsin (ACT). A small amount is free, non-complexed despite a large excess of ACT. This suggests that the form in serum lacks enzyme activity. Although serum PSA concentrations are regularly abnormally high (above 4 micrograms/L) in prostate cancer (CAP), the utility of PSA measurements in the early detection of CAP is limited, as many tumors are undetected at a cut-off of 4 micrograms/L. Also, 25% of all men with benign prostate hyperplasia (BPH) have serum PSA levels above 4 micrograms/L. Using assays specially developed to measure free and complexed forms of PSA in serum, we found the proportion of PSA-ACT complexes to be higher in CAP than in BPH, but the ratio of free-to-total PSA in serum to be lower. Using an abnormally low ratio of free-to-total PSA to detect CAP increases diagnostic specificity by 15 to 20%, compared to using a high serum PSA concentration. This suggests that the ratios of free-to-total PSA significantly increase the ability to distinguish BPH from localized CAP. The molecular basis is unclear, but may be related to the high incidence of prostate tumor cells producing both PSA and ACT. This is in contrast to the lack of ACT production in BPH epithelium. Possibly owing to lack of ACT production in BPH areas, conditions are not optimal for complex formation, whereas tumors producing both ACT and PSA may promote the formation of PSA-ACT complexes in CAP.